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$V$ $\Omega$ , $\Omega_{d}$
. $V$ $W$ , $V$ $w\vdasharrow w^{*}$ . $U$
, Sesquilinear form $Q$ : $U\mathrm{x}Uarrow W$ Hermitian
$\Omega$-positive :
$Q(u, u’)=Q(u’, u)^{*}$ $(u, u’\in U),\cdot$
$Q(u, u)\in\overline{\Omega}\backslash \{0\}$ for any non-zero $u\in U$.
Siegel $D$ :
$D:= \{(u, w)\in U\mathrm{x}W|{\rm Re} w-\frac{1}{2}Q(u, u)\in\Omega\}$ . (2.1)






$p,$ $q$ $1\leq p<q$ , $I_{p,q}$ $t.x$ Siegel
Cayley . ,
$V:=\mathrm{H}\mathrm{e}\mathrm{r}\mathrm{m}(p; \mathbb{C})$ Hermite ),
$W:=V_{\mathbb{C}}=\mathrm{M}\mathrm{a}\mathrm{t}(p;\mathbb{C})$ ($p$ $\mathrm{t}^{\nearrow}\overline{\mathrm{T}}$ ),
$U:=\mathrm{M}\mathrm{a}\mathrm{t}(p, q-p;\mathbb{C})$ ( $p\mathrm{x}(q-p)$ )
. $\Omega$ $\Omega:=\{X\in V|X\gg \mathrm{O}\}$ ( $\gg$ )
. $\Omega$-positive Hermitian sesquilinear map $Q$ : $U\mathrm{x}Uarrow W$ $Q(u_{1}, u_{2}):=$
$u_{1}u_{2}^{*}(u_{1}, u_{2}\in U)$ . Siegel
$D:=\{(u, w)\in U\mathrm{x}W|w+w^{*}-uu^{*}>>0\}$
. $Z:=\mathrm{M}\mathrm{a}\mathrm{t}(p)q;\mathbb{C})$ . $U\mathrm{x}W\ni(u, w)\vdasharrow(uw)\in Z$ $U\mathrm{x}W$
$Z$ . $I_{p,q}$
$B:=\{z\in Z|I_{p}-zz^{*}>>0\}$
( $I_{p}$ $p$ ). $z\in Z$ $\mathbb{C}^{q}$ $\mathbb{C}^{p}$ ,
$z$ $||z||_{\mathrm{o}\mathrm{p}}$ . ,
$B=\{z\in Z|||z||_{\mathrm{o}\mathrm{p}}<1\}$
, $B$ .
Siegel $D$ Cayley :
$C(u, w)=(2(w+E)^{-1}u, (w-E)(w+E)^{-1})$ $((u, w)\in U\mathrm{x}W)$ . (3.1)
$T$ $T(u, w):=(\sqrt{2}u, w)((u, w)\in U\cross W)$ ,
$C(D)=T(B)$
. , $z:=(T^{-1}\circ C)(u, w)((u, w)\in U\mathrm{x}W)$
$I_{\mathrm{p}}-zz^{*}=2(w+E)^{-1}(w+w^{*}-uu^{*})((w+E)^{-1})^{*}$
,
$I_{p}-zz^{*}\gg 0\prec\supset w+w^{*}-uu^{*}\gg 0$ .
$(T^{-1}\circ C)(D)=B$ , $C(D)=T(B)$ .
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4 Siegei $\mathrm{C}\mathrm{a}\mathrm{y}^{1}\mathrm{e}\mathrm{y}$
$D$ (2.1) Siegel . $D$ ,
$D$ Bergman $\kappa$ . $\Omega+iV\subset W$ $\eta$ , $\kappa$
:
$\kappa(z_{1}, z_{2})=\eta(w_{1}+w_{2}^{*}-Q(u_{1}, u_{2}))$ $(z_{j}=(u_{j}, w_{j})\in D,$ $j=1,2)$ .
$E\in\Omega$ , . $V$ $\langle\cdot|\cdot\rangle_{\eta}$
$\langle x|y\rangle_{\eta}:=D_{x}D_{y}\log\eta(E)$ $(x, y\in V)$
, . $C^{\infty}$ $f$ $x\in V$
$D_{v}f(x):= \frac{d}{dt}f(x+tv)|_{t=0}$ . Siegel $D$ (quasisymmetric)
, $\Omega$ $\langle\cdot|\cdot\rangle_{\eta}$ , $\Omega$
$\Omega^{\eta}:=\{x\in V|\forall y\in\overline{\Omega}\backslash \{0\}, \langle x|y\rangle_{\eta}>0\}$
$\Omega$ . $D$ , $V$ $\circ$
$\langle x\mathrm{o}y|z\rangle_{\eta}=-\frac{1}{2}D_{x}D_{y}D_{z}\log\eta(E)$ $(x, y, z\in V)$
$V$ Jordan . $V$ Jordan
, $x,$ $y\in V$
$x\circ y=y\circ x$ ,
$x\circ(x^{2}\circ y)=x^{2}\circ(x\circ y)$
.
$D$ ( ) Siegel . $V$ $E$ Jordan ,
$\circ$ $W$ , $W$ Jordan .
$\langle\cdot|\cdot\rangle_{\eta}$ $W$ . $U$ Hermite $(\cdot|\cdot)_{\eta}$
$(u|u’)_{\eta}:=\langle Q(u_{\dot{\mathit{1}}}u’)|E\rangle_{\eta}$ $(u, u’\in U)$
. $w\in W$ , $U$ $\varphi(w)$ :
$(\varphi(w)u|u’)_{\eta}=\langle w|Q(u, u’)\rangle_{\eta}$ $(u, u’\in U)$ .
$\varphi(E)=I$ ( ) , $\varphi$ : $Warrow \mathrm{E}\mathrm{n}\mathrm{d}_{\mathbb{C}}U$ . ,
Dofmeister ([12, Proposition 45] ):
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4.1([3, Theorem 2.1(6)]) $\varphi$ Jordan $W$ $*$ .
$w,$ $w’\in W$ ,
$\varphi(w^{*})=\varphi(w)^{*}$ ( $(\cdot|\cdot)_{\eta}$ adjoint)
$\varphi(w\circ w’)=\frac{1}{2}(\varphi(w)\varphi(w’)+\varphi(w’)\varphi(w))$
.
Siegel $D$ Cayley $C$ :
$C(u, w):=(2\varphi((w+E)^{-1})u, (w-E.)\circ(w+E)^{-1})$ $((u, w)\in U\mathrm{x}W)$ . (4.1)
$C$ $\overline{D}$ ( $D$ ) , $D$ $C(D)$ .
$C(D)$ .
42 $D$ \S 3 Siegel . Bergman $\eta$
$\eta(u;)=\det(w)^{-(p+q)/2}(w\in W)$ . $E$ $p$ ,
$\langle x|y\rangle_{\eta}=\frac{1}{2}(p+q)\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}(xy)(x, y\in V)$ , $\Omega$
. $W$ $x \circ y:=\frac{1}{2}(xy+yx)(x, y\in V)$ , $W$ $E$
Jordan . $w\in W$ Jordan $w$
. $W$ $*$ $\varphi$ $\varphi(w)u=wu(w\in W, u\in U)$ . $w\in W$
$w-E$ $(w+E)^{-1}$ , Cayley (4.1) (3.1)
.
5 Siegel Cayley
(2.1) Siegel $D$ . $D$ Jordan
triple system (JTS) , Cayley ( [10, \S 10],
[9], [7] ). , \S 4 , $W=V_{\mathbb{C}}$
Jordan , $W$ $\varphi$ .
$Z$ real trilinear map $\{\cdot, \cdot, \cdot\}$ : $Z\mathrm{x}Z\mathrm{x}Zarrow Z$ $(Z, \{\cdot, \cdot, \cdot\})$
Hermitian JTS , 3 :
$\bullet$ $\{x, y, z\}$ $x,$ $z$ , $y$ .
$\bullet\{x, y, z\}=\{z, y, x\}$ .
$\bullet$ $\{a, b, \{x, y, z\}\}=\{\{a, b, x\}, y, z\}-\{x, \{b, a, y\}, z\}+\{x, y, \{a, b, z\}\}$ .
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$Z$ Hermitian JTS , $x,$ $y\in Z$ , x $y\in \mathrm{E}\mathrm{n}\mathrm{d}_{\mathbb{C}}$ $Z$ (x y)z: $=\{x, y, z\}$
. Sesquilinear form $(x|y)_{\mathrm{t}\mathrm{r}}:=\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}x\square y$ $Z$ Hermite
, $Z$ positive ,
Siegel , positive Hermitian JTS . $Z:=$
$U\oplus W$ . Real trilinear map $\{\cdot, \cdot, \cdot\}$ : $x,$ $y,$ $z\in U,$ $a,$ $b,$ $c\in W$
,
$\{x+a, y+b, z+\mathrm{c}\}:=(\frac{1}{2}\varphi(c)\varphi(b^{*})x+\frac{1}{2}\varphi(a)\varphi(b^{*})z+\frac{1}{2}\varphi(Q(x, y))z+\frac{1}{2}\varphi(Q(z, y))x)$
$+((ab^{*})c+a(b^{*}c)-b^{*}(ac)+ \frac{1}{2}Q(x, \varphi(c^{*})y)+\frac{1}{2}Q(z, \varphi(a^{*})y))$ .
(5.1)
$(Z, \{_{)}.., \cdot\})$ positive Hermitian JTS . , : $c_{1}$
,
$(x+a|x+a)_{\mathrm{t}\mathrm{r}}=c_{1}((x|x)_{\eta}+\langle a|a^{*}\rangle_{\eta})$ .
$Z$ $T$ , $(\cdot|\cdot)_{\mathrm{t}\mathrm{r}}$ $T$ $||T||$ . $z\in Z$
$|z|:=||z\square z^{*}||^{1/2}$
. $|\cdot|$ , ,
$B:=\{z\in Z||z|<1\}$ . $Z$ $T$ $T(u, w):=(\sqrt{2}u, w)$
.
S.l $C(D)=T(B)$ . $C(D)$ .
5.2 \S 3 Siegel . (5.1) triple product
$\{z_{1}, z_{2}, z_{3}\}=\frac{1}{2}(z_{1}z_{2^{Z}3}^{*}+z3z_{2}^{*}z1)(z_{1}, z_{2}, z_{3}\in Z)$ .
$(z_{1}|z_{2})_{\mathrm{t}\mathrm{r}}=\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}(z_{1}z_{2}^{*})(z_{1}, z_{2}\in Z)$ , \S 3 $||\cdot||_{\mathrm{o}\mathrm{p}}$
.
6
S4 . $D$ Siegel . $E_{1},$
$\ldots,$
$E_{r}\in V$ $V$
Jordan frame . $E_{1},$
$\ldots,$
$E_{r}$ ,
$E_{1}+\cdots+E_{r}=E$ . $r$ Jordan frame
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, $V$ . $U_{k}:=\varphi(E_{k})U(k=1, \ldots, r)$ . Cayley
, .
6.1([2, Corollary 1]) $D$ , $j,$ $k(1\leq$
$:i<k\leq r),$ $u_{j}\in U_{j},$ $u_{k}\in U_{k}$
$\varphi(Q(u_{j}, u_{k}))u_{j}=0$
.
$C(D)$ . $u_{j}\in U_{j},$ $u_{k}\in U_{k}$ , 2 :
$z_{1}:=(u_{j}+u_{k}, \frac{1}{2}Q(u_{j}+u_{k}, u_{j}+u_{k})+\mathrm{i}{\rm Im} Q(u_{j}, u_{k}))$ ,
$z_{2}:=(-uj+u_{k}, \frac{1}{2}Q(-u_{j}+u_{k}, -u_{j}+u_{k})-\mathrm{i}{\rm Im} Q(u_{j}, u_{k}))$ .
$z_{1},$ $z_{2}$ $D$ Shilov
$\Sigma=\{(u, w)\in U\mathrm{x}W|{\rm Re} w-\frac{1}{2}Q(u, u)=0\}$
. :
$q_{jk}:=\langle Q(u_{j}, u_{k})|Q(uj, u_{k})\rangle_{\eta}$, $\beta_{0}:=r^{-1}\langle E|E\rangle_{\eta}$ ,
$\mathit{5}_{j}:=1+(2\beta_{0})^{-1}||u_{j}||_{\eta}^{2}$ , $\delta_{k}:=1+(2\beta_{0})^{-1}||u_{k}||_{\eta}^{2}$ , $\tau:=\delta_{f}\delta_{k}-(2\beta_{0})^{-1}q_{jk}$ .
$C(z_{1})$ $C(z_{2})$ , $C(z_{1})$ $C(z_{2})$ $\xi$ . $C^{-1}(\xi)$
,
. $C$ $\overline{D}$ , $C(\overline{D})$ .
$C^{-1}(\xi)\in\overline{D}$ , $\varphi(Q(u_{j}, u_{k}))u_{j}=0$ (
), 6.1 $D$ .
7 Siegel Cayley
Siegel . $V:=\mathrm{S}\mathrm{y}\mathrm{m}(2, \mathbb{R})(2$
) . $V$ $W=\mathrm{S}\mathrm{y}\mathrm{m}(2, \mathbb{C})$ . $\Omega$ $\Omega:=\{X\in V|X>>$
$0\}$ . $U:=\mathbb{C}^{2}$ , Hermitian sesquilinear map $Q$ : $U\mathrm{x}U\prec W$
:
$Q$ ( $(\begin{array}{l}u_{1}u_{2}\end{array})$ , $(\begin{array}{l}v_{1}v_{2}\end{array})$ ) $:=$ $\mathrm{G}$ (ul–vu21+–v1u2 ) $\frac{1}{2}(u_{1}\overline{v_{2}}+u_{2}\overline{v_{1}})u_{2}\overline{v_{2}})$ .
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Siegel $D$ Bergman $\eta$ $\eta(w)=$
$\det(w)^{-2}(w\in W)$ . $\langle x|y\rangle_{\eta}=2\mathrm{t}\mathrm{r}\mathrm{a}\downarrow \mathrm{c}\mathrm{e}(xy)(x, y\in V)$
, $D$ . $W$ Jordan $\varphi$
\S 3 Siegel .
$V$ Jordan frame
$E_{1}:=(\begin{array}{ll}1 00 0\end{array}))$ $E_{2}:=(\begin{array}{ll}0 00 1\end{array})$
. $U_{j}:=\varphi(E_{j})U(j=1,2)$
$U_{2}=\{$$U_{1}=\{(\begin{array}{l}*0\end{array})\}$ , $(\begin{array}{l}0*\end{array})\}$ .
0 $u_{1}\in U_{1},$ $u_{2}\in U_{2}$ $\varphi(Q(u_{1}, u_{2}))u_{1}\neq 0$
, 61 $D$ .
2 $u_{1}:={}^{\mathrm{t}}(3,0),$ $u_{2}:={}^{\mathrm{t}}(0,1+\mathrm{i})\in U$ , $D$ Shilov
2 :
$z_{1}:=(u_{1}+u_{2}, \frac{1}{2}Q(u_{1}+u_{2)}u_{1}+u_{2})+\mathrm{i}{\rm Im} Q(u_{1}, u_{2}))$ ,
$z_{2}:=(-u_{1}+u_{2}, \frac{1}{2}Q(-u_{1}+u_{2}, -u_{1}+u_{2})-\mathrm{i}{\rm Im} Q(u_{1\backslash }u_{2}))$ .
$C(z_{1})$ $C(z_{2})$ $C(\overline{D})$ . Cayley
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